The effects of acute and repeated administration of various antidepressant drugs on clonidine-induced hypoactivity in mice and rats.
Small doses of clonidine produce hypoactivity in mice and rats, probably by stimulating pre-synaptic alpha 2-adrenoceptors in the brain. When mice were injected with desmethylimipramine (DMI, 5 mg/kg) before clonidine it attenuated the hypoactivity, while pretreatment with amitriptyline (5 mg/kg) or mianserin (5 mg/kg) potentiated this behaviour. In rats, desmethylimipramine (20 mg/kg) inhibited and mianserin (5 mg/kg) potentiated the clonidine-induced hypoactivity. Amitriptyline (20 mg/kg), however, had no effect on this behaviour in rats. Mice were also given repeated injections of these 3 antidepressant drugs (5 mg/kg twice daily for 14 days) and were tested with clonidine 12 and 60 hr after the final treatment. At 12 hr desmethylimipramine and amitriptyline both attenuated the hypoactivity responses while the reduction by mianserin was marginal (potency DMI greater than amitriptyline greater than mianserin). At 60 hr, however, amitriptyline and mianserin both decreased the clonidine-induced responses while the attenuation by desmethylimipramine was slight (potency amitriptyline congruent to mianserin greater than DMI). In rats, repeated injections of desmethylimipramine (20 mg/kg), administered twice daily for 14 days, attenuated the clonidine-induced hypoactivity 12 hr after the final treatment and this effect persisted for at least 72 hr. Furthermore, the degree of inhibition of the behavioural responses did not correlate with plasma concentrations of desmethylimipramine and persisted after disappearance of the drug from plasma. In conclusion, these data suggest that after repeated injection, desmethylimipramine, amitriptyline and mianserin all produce an adaptive decrease in the function of central alpha 2-adrenoceptors but the time course of this change differs with the individual antidepressant drug administered.